Sensitive period for lesion-induced reorganization of intracortical projections within the vibrissae representation of rat's primary somatosensory cortex.
Previous experiments from this laboratory demonstrated that intracortical connections in lamina IV of the rat primary somatosensory cortex (SI) are most dense outside the patches of cytochrome oxidase (CO) staining that correspond to the mystacial vibrissae. This pattern of intracortical connections becomes apparent on postnatal day 4 (P-4), at least 2 days after the appearance of the vibrissae-related pattern of thalamocortical afferents. Transection of the infraorbital nerve (ION) on the day of birth (P-0) disrupts both the CO and intracortical projection patterns. This series of experiments was undertaken to determine whether the patterning of either thalamocortical afferents or intracortical projections defines the end of the period over which peripheral damage can alter intracortical projections in lamina IV of SI. The infraorbital nerve (ION) was transected in different cohorts of rats on P-1 through P-5, and animals were allowed to survive > or =45 days, at which time biotinylated dextran amine (BDA) injections were made into the SI. After 7 days, animals were killed, and alternate cortical sections were processed for the demonstration of BDA or CO. Transection of the ION on P-1 or P-2 altered the patterning of both CO and intracortical connections in the SI. In contrast, cutting the ION on P-3 left the pattern of CO densities in the SI intact, but significantly altered the patterning of intracortical connections. Transection of the nerve on P-5 resulted in qualitatively and quantitatively normal patterns of both CO densities and BDA-labelled intracortical projections. These results indicate that the establishment of a stable barrel pattern in layer IV of the SI is not sufficient for normal adult patterning of intracortical projections in this lamina. However, once the mature pattern of intracortical projections in layer IV is established, ION lesions can no longer alter it.